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Can Intraoperative Optimization of Both
Anesthetic Depth and Cerebral OxygenationReally Result in Different Influences on
Cognitive Function and Delirium in Elderly
Patients Undergoing Cardiac Surgery? Response
to Letter to the Editor by Xue et al.To the Editor:
WEWOULD like to thank Xue et al. for their letter with ref-
erence to our article about optimization of intraoperative depth
of anesthesia and cerebral oxygenation.1
We fully agree that recent recommendations for the nomencla-
ture of cognitive change associated with anesthesia and surgery
are important. These recommendations state that the diagnosis of
postoperative delirium (POD) occurs up to 1 week after surgery
or until discharge.2 The recommendations were published after
our study was conducted, and assessments of POD for a longer
period postoperatively may have resulted in an increased rate of
POD in our patients. However, a previous study demonstrated in
elderly patients that the peak of patients with POD occurred on
day 3 after surgery.3 Furthermore, another observational study
showed that the mean length of POD was 3.7 days (with a stan-
dard error of 0.6 d and a range of 1-10 d).4 The recent European
Society of Anaesthesiology evidence-based guidelines define
POD as an “acute and fluctuating alteration of mental state . . .
(which) often starts in the recovery room and occurs up to 5 days
after surgery.”5 We therefore are confident that, whereas we may
have underestimated the incidence of POD by assessing POD on
postoperative days 3- to- 5, we assessed POD during its peak
postoperative occurrence and according to recent European Soci-
ety of Anaesthesiology guidance.:DOI of original article: http://dx.doi.org/10.1053/j.jvca.2020.06.067.We agree with Xue et al. that blood transfusion is an impor-
tant independent variable for POD. We demonstrated in our
Results section that the perioperative transfusion of packed red
cells was similar in both study groups, with 23% in the control
group and 29% in the intervention group. The hemoglobin
transfusion trigger in our institution is between 70 and 80 g/L
after cardiac surgery depending on patients’ comorbidities. Peri-
operative techniques to maintain and optimize oxygenation at
the tissue levels are frequently applied in our patients per institu-
tional protocol, including transesophageal echocardiography
and cardiac output monitoringguided fluid therapy, inotropes,
and regular monitoring and optimization of central venous oxy-
gen saturations. With our results of similar red blood cell trans-
fusions in both groups and a standard of care to optimize
perioperative tissue oxygenation in all patients, the proposed
chances of bias suggested by Xue et al. were very small. In addi-
tion, to avoid bias, the teams conducting postoperative treat-
ments and assessments were blinded.
Finally, we agree that including our institutional pain proto-
col in the Methods section of the article may have been help-
ful. King’s College Hospital’s cardiac postoperative pain
protocol has been described before, and it includes an opioid
infusion (morphine or fentanyl) until extubation, paracetamol
and oral codeine every 6 hours after extubation, and oral mor-
phine when necessary.6 This protocol has been shown to
relieve pain toward a median of mild pain scores in our
patients.6 As a result of the application of this pain protocol,
poor postoperative pain control was avoided in the majority of
patients and thus pain- associated POD or postoperative cogni-
tive dysfunction (POCD).
We disagree with Xue et al. that we did not present a list of
postoperative complications. We listed relevant postoperative
complications and lengths of hospital and critical care stays in
Table 3, including postoperative infections and postoperative
acute kidney injury. These were similar in both the treatment
and control groups, and therefore postoperative complications
were unlikely to have caused an increased incidence of delir-
ium in 1 of the groups.
We also disagree with the authors that neurocognitive
recovery should have occurred within 30 days. Mild POCD
can occur until 12 months and major neurocognitive disorders
beyond 12 months.2 Therefore, we considered a primary out-
come of POCD at 6 weeks as appropriate.
We again would like to thank Xue et al. for their useful com-
ments.
D.W. Green has received funding for research (including
loan equipment), honoraria for lecturing at meetings, and
reimbursement of traveling expenses from Medtronic, Minne-
apolis, MN.References
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Plasma Volume and Cardiac Surgery: Is TEG
R-Time a Better Indicator Than the INR?To the Editor:
We are intrigued to read Smith et al.’s robust retrospective
study of plasma transfusion volumes in patients undergoing
cardiac surgery.1 Plasma transfusion at this experienced blood
management center was guided by algorithm and indicated by
clinician consensus and deviations in plasma partial thrombo-
plastin time >57 seconds and International Normalized Ratio
(INR) >1.6. Key conclusions included association of increas-
ing plasma volume transfusion with inferior clinical outcomes
and association of higher pretransfusion INR, with increased
risk for perioperative red blood cell transfusion. As the authors
note, there were limitations of the INR in this clinical scenario.
In this report, pre- and postoperative INR values were 1.7 (fall-
ing within a traditional range for consideration for plasma
transfusion) and 1.3, respectively, with most of the cohort fall-
ing between 1.5 and 1.9.
The limited sample size that had simultaneous Thrombelas-
tographR (TEG) R-time values (20.8%) is illuminating as both
pre- (7.3 min) and postoperative (6.8 min) measures were
within the normal range for kaolin- activated analysis (activa-
tor not stated in manuscript). Although the authors acknowl-
edge the inadequate power of the TEG data subset, neither the
discrete R-time nor changes in R-time were associated with
the described outcomes.
Both the trigger for plasma transfusion (elevated INR) and
plasma transfusion itself were associated with poorer outcomes:DOI of original article: http://dx.doi.org/10.1053/j.jvca.2019.12.049.and increased red blood cell transfusion. Because the TEG R-
time was not a marker of poor outcome, conceptually, one
could presume that if the R-time was used as a guide to plasma
transfusion, the normal values detected would likely have
decreased indication for plasma transfusion and thus the mea-
sured outcomes.
Successful implementation of viscoelastic tests such as the
TEG have been described well in cardiac surgery.2,3 The sec-
ondary outcome from this study with normal R-time in the
presence of a somewhat elevated INR suggested that the R-
time may be a safer indicator of the integrity of fibrin forma-
tion, with a subsequently decreased threshold for plasma trans-
fusion and potential adverse effects.Conflict of Interest
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TEG R-Time Guided Plasma Transfusion: R We
There Yet?To the Editor:
We appreciate the insightful comments by Drs. Markham
and Pivalizza.1 We agree that viscoelastic testing is well-
described and commonly used in the management of perioper-
ative cardiac surgical bleeding. Implementation of viscoelas-
tic-based transfusion protocols has been associated with
reduced perioperative transfusions and associated complica-
tions. The same is also true for transfusion protocols based on
standard tests of coagulation; hence, any standardized transfu-
sion protocol is likely better than no protocol at all. As
described in our manuscript, elevations in International Nor-
malized Ratio (INR) and also increasing plasma transfusion:DOI of original article: http://dx.doi.org/10.1053/j.jvca.2020.06.080.
